INTRODUCTION {#sec1-1}
============

Meckel\'s diverticulum (MD) is the most common congenital anomaly of the gastrointestinal (GI) tract.\[[@ref1]\] It occurs in about two percent of the population and two to six percent of the patients develop complications.\[[@ref2]\] Prior to the development of video capsule endoscopy (VCE) and double balloon enteroscopy (DBE), the diagnosis of symptomatic MD has been cumbersome. The first reported case of MD being diagnosed by a double-balloon enteroscopy was in 2001 by Yamamoto.\[[@ref3]\] Since then, several case reports regarding direct visualization of MD with DBE, diagnosing a bleeding MD leading to surgical resection.\[[@ref4]--[@ref7]\] We report the use of DBE for the treatment of a bleeding MD.

CASE REPORT {#sec1-2}
===========

A 36-year-old Asian male presented with seven years of intermittent melena and maroon-stools, requiring at least five hospitalizations and multiple blood transfusions at outside institutions. Previous examination at other hospitals including endoscopy, colonoscopy, Meckel\'s scan and VCE had shown only gastric angioectasia as a possible bleeding source. Active bleeding secondary to the gastric angioectasia was never observed. Nevertheless, these lesions were treated with argon plasma coagulation (APC) as recently as two days prior to admission to our institution.

He presented to our institution with melena and maroon colored stools. He was not on aspirin or any NSAID. We performed upper endoscopy, colonoscopy which surveyed approximately 80 cm of the ileum, technetium-99m-tagged red blood cell scan and VCE. VCE showed non-bleeding gastric angiodysplasia which were again ablated with APC. The patient\'s rectal bleeding subsided and hemoglobin remained stable after four units of packed red blood cell (RBC) transfusion. Two months later, his rectal bleeding recurred required a four unit RBC transfusion. Patient was on Ranitidine one hundred and fifty milligrams orally; daily prior to the admission. Repeat examinations were performed, which revealed a normal Meckel\'s scan and a tagged RBC scan showing active bleeding in the right lower quadrant of the abdomen. VCE was again performed which showed blood in the terminal ileum. A total of at least of four upper endoscopies, five colonoscopies, three VCE\'s, two tagged-RBC scans, and two Meckel\'s scans were performed at multiple institutions. Based on the VCE findings, the source of bleeding was localized to the terminal ileum.

DISCUSSION AND RESULTS {#sec1-3}
======================

The patient was referred to Cedars-Sinai Medical Center for a retrograde double balloon enteroscopy. A 2.8 millimeters channel double-balloon enterscope (Fusion Inc. Wayne, New Jersey) was inserted into the terminal ileum in a retrograde fashion through the colon. Approximately at the level of the mid-ileum, a diverticulum was noted with a long shallow ulcer along its rim. Fresh blood was noted oozing from the ulcer. A biopsy taken at the edge of the diverticulum prompted pulsating bleeding that was stopped by a combination of argon plasma coagulation and placement of two endoscopic clips (Resolution Clips, Boston Scientific Inc. Natick, Massachusetts) \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\]. The clips were also used as a radiological reference of the location of the diverticulum in the event that surgery or radiographic intervention was necessary. There was no evidence of an ulcer proximal or distal to the diverticulum. No further diverticula were identified. Histological examination of the biopsy specimens showed intestinal mucosal ulceration and focal pyloric metaplasia. The patient has been doing well and his bleeding has not recurred in seventy months since the therapeutic DBE. He has not required any more hospitalizations or blood transfusions.

![Meckel\'s diverticulum before therapy](AJM-2-48-g001){#F1}

![Meckel\'s diverticulum after therapy. Clips are visible](AJM-2-48-g002){#F2}

Both DBE and VCE provide a novel path of diagnosing and visualizing small bowel pathology. VCE and DBE may both be essential and complementary studies for the diagnosis of small bowel lesions.\[[@ref8]\] VCE has the advantage of not requiring sedation and can be used in an ambulatory setting. However, DBE has the ability to perform therapeutic maneuvers including argon plasma coagulation, polypectomy, biopsy, and balloon dilatation.\[[@ref1]\] Only a few case reports of MD being diagnosed either by VCE or DBE have been reported.\[[@ref5]--[@ref7]\] Gasbarrini *et al*.\[[@ref1]\] reported a case of MD with obscure GI bleeding diagnosed with DBE and was treated with a laparoscopic diverticulectomy. Shinozaki *et al*.\[[@ref2]\] reported five cases of obscure GI bleeding diagnosed as MD with DBE. Three out of five patients underwent diverticulectomy, one was managed conservatively and one with surgical resection of jejunal tumor. Another case of MD diagnosed by DBE was reported by Ohnita *et al*.\[[@ref9]\] All cases of symptomatic MD diagnosed by DBE either underwent diverticulectomy or were managed conservatively. This is the first patient in which a bleeding MD was effectively treated endoscopically with DBE. Thus far the endoscopic treatment has led to a dramatic halt of bleeding for almost six years. In the unlikely event that he re-bleeds we would try another DBE before resorting to surgery.

The question remains whether DBE can replace surgery as the definitive and durable treatment for bleeding MD. Hemostatic endoscopic therapy is now the standard of therapy for bleeding ulcers occurring in gastric mucosa in the stomach. It would therefore not be unexpected if such therapy would also work for ulcerated gastric mucosa causing bleeding in a MD. The development of complications from MD was seen at a rate of 6.4% to occur over a lifetime.\[[@ref4]\] Unlike traditionally thought, symptomatic MD does not occur more frequently in childhood, and therefore prophylactic resection of incidental asymptomatic MD has been proposed by some surgeons for patients up to eighty years of age.\[[@ref4]\] Therefore, not all Meckel\'s diverticula will manifest themselves at an early age. Some patients with symptomatic MD may not be surgical candidates. DBE may play a role in temporizing or possibly curing bleeding secondary to MD. However, to prove this a prospective randomized trial with a long follow-up period would be ideal. However, due to the rarity of the disease a large series with long-term follow-up may be more feasible.

As illustrated in our case, DBE can identify and treat a bleeding MD not available by any other non-surgical modality. It offered an effective treatment for the bleeding diverticulum in our patient thereby avoiding an operation. DBE can provide a minimally invasive and novel endoscopic approach to treatment of a symptomatic MD.
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